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Despite sonic “ni iginotoi s’ ” ihums, sLunlaid lime was not adopted 
pi imarily to bring* older to die chaos ol railroad timetables. 1 Indeed, 
the railroads did not need standard time for their operations. Rathei, 
in the 1870s scientific pursuits re«|Hiring* simnltaneons observations 
from scattered points became important, and those needs led to pro¬ 
posals for federal action in the early 1880s. In response to these 
pressures from scientists, railroad superintendents and managers im¬ 
plemented a standard time system on November 18, 1888, a system 
tailored to their companies’ train schedules. Thereby they effectively 
forestalled any fcdeial intervention in civil time for over tinny years. 

As the railroads introduced standard lime, most American cities 
collaborated, passing ordinances that shilled their civil times to the 
new system. In almost all large cities these slulls were small—a lew 
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minutes at most; and no citizen could discern any difference “bel'ore- 
and-afler." 1'lie imperceptibility of the shift—adually a fundamenlal 
change in keeping civil time—led to standard lime’s immediate suc¬ 
cess, allowing its transformation from a specialized time—railroad 
time—to the lime we live by. 

Where the shifts in time were large, opposition arose. Though lew 
m number and not organized, citizens in these locales blocked stan¬ 
dard time’s adoption. In fact, a dual time system continued in ibis 
country until 1918, when the federal government began 10 legislate 
civil time; and local option in time-system observance continued until 
1967, when the federal government finally preempted all civil-time 
statutes. Even today, the United States’ civil-time system is not uni¬ 
form: About 3 percent of the population lives in areas that do not 
observe daylight saving time. 2 This continuing opposition to uniform 


the Isobars: The Story of Cleveland Abbe, America's hirst Weatherman (New Vo, k, l<r> 0 ) 
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(University of Texas, 1960), 116 pp.; and Frederick Warner Allen, “The Adoption of 

tandard Time in 1883, an Attempt to Bring Order into a Changing World” Under¬ 
graduate Intensive Program (Yale University, 1969), 115 pp. The first one is almost 
entirely descriptive in nature. The second, by a descend.,,,, of the in,piemen,e, of 
standard time, presents a view that many scientists and railroaders were involved in 
important ways in the adoption process; I do not agree with this view. The author also 
analyzes the public’s opposition to standard time as a conflict with rural, traditionalist 
values. By considering the effects of the time change, opposition in plac es such as Detroit 
Savannah, Pittsburgh, and cities in Ohio can be included with the "rural" regions, sc, 

I tend to reject his analysis. Contemporary analyses are Carlene E. Stephens, Inventing 
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time stems from choices made over one hundred years ago when 
standard time was introduced. 

Standard time’s utility—its scheme ol large regions having the same 
time, each region’s time differing by integral hours—can hardly he 
oyereni|ihasi/ed. il is lesser in technical areas, lot mctcoi olot;ists, 
astronomers, navigalot s, s|>ace- vehicle lattm hot s, civ. (i it pi met gt id 
monitors, pcisnnal computet users, tin' armed ser\iies, and a myriad 
ol others can and do lake specialized times for (licit operations. Rather, 
standard time—a worldwide system coupled closely to the cycle of 
light and darkness that regulates out lives—helps the citizen who 
telephones long distance, tunes to a TV station in a nearby i its, dates 
a legal document, and travels between cities and ton ns. Stand.ml time 
lets become our culture’s time. 

Railroad Time before Standard Time 

A movement of one degree around the earth’s surface—about IS 
miles due east or west in the Ihtiled Stales changes local time lour 
minutes. Local lime implies a t lot k, one regulated to keep the mean 
solar time ol a particulai locale.Railroads began in an eta when 
precise time—when any time—had importance only in a lew occu¬ 
pations. The engineers surveying the right-of-way and supervising 
the laying of track undoubtedly understood the positional conse¬ 
quences of local time. But it was simpler for the road’s superintendent 
to take the time at one station and use it everywhere; a timetable was 
then merely a mailer of adding a train’s running time to its departure 
time. 1 

Benefits of a single lime were known from the very first. In May 
1834 the chief engineer of the South Carolina Canal and Rail Road 
Company reported difficulty in attaining regularity in the arrival and 
departure times of passenger trains running between Charleston and 
Hamburg, 18ft miles away. The problem on this, the longest railway 
in the wot Id, was caused by "the want ol a uniform standard ol time 
at the dillerenl |stalion| points." It was resolved "by placing i locks |at 
the six stations! • • ■ which being well-regulated and readily accessible 


To...I time can he (tetemiine.l Irom a siuulial within a minute, after corrections; 
however, a siuulial displays a ftf hi mil lime, lor a discussion of total noon, solar noon, 
die equation of lime, and stellar lime, see any astronomy text. 

‘ This was a contrast to the early (pre-18*10) English mail coaches, where the timepieces 
carried were adjusted so as to gain or lose in conformity with the local times. Humphry M. 
Smith, “Greenwich Time and the Prime Meridian,” Vistas in Astronomy 20 (1976): 220, 
anil Derek Howse, Greenwich Time and the Discovery of the Longitude (Oxford, 1980), p. 88. 
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to the Engineer and Agent, will enable them to regulate their move¬ 
ments on the road with great accuracy.”- 1 * 

Selecting a specialized time over local time by which to run a railroad 
was not radical—navigators kept Greenwich time, and astronomers 
used their own time systems. Eortunately, although a railroad could 
select any time it wanted, lines in one region tended to choose the 
same one. In November 1849, for example, New England railroads 
adopted the time of a meridian two minutes west of Boston as their 
standard for all clocks, timetables, and trains. 1 * Consolidation of rail 
companies also contributed to the extension of such regional times. 7 
By 1874, about 60 percent of the 431 North American railroads used 
the local time of one of ten cities. On the eve of standard railway 
time’s adoption, the times of eight cities—New York, Chicago, Phil¬ 
adelphia, Columbus, Boston, Washington, Jefferson City, and At¬ 
lanta—were the operating times of 208 of the 316 railroads. Forty- 
one other cities’ times served the rest. 8 

“Railroad time,” then, was it group of unrelated limes, a majority 
of lines using the local times of major cities. I here was no “system." 
bike the rail lines, the different limes touched or overlapped at 300 
points in the country. 

A Need for Uniform Railroad Time? 

In 1832 the United States had only 229 miles of railway lines. By 
1880, three years before standard time, the rail network had grown 

•’ Annual lti'jnnt oj the Directors oj the South Carolina ('.until mttl Hail Rami Coin/iaity (M;iy 
(i, I83-I). I am indebted to Cartel le Stephens lor this reference. 

‘’/{minis of the Nno England Association oj Railway Su/iniiilrndnits — A/nil 5 , IS-IN to 
October 1 , IH57 (Washington, D.C., 1 J.0), p. 37. This choke seems to be the bisector 
of the New England section; it is not the Cambridge (Harvard College Observatory) 
meridian. The are of time was well understood by these officials—see their roads’ 
operating rules; here, they were providing a consistent time base lot the railroads in 
■I legion. I ei haps the first American railway association and pretloutin.nilly lrthnir.il 
in nature—sharing a binary with the boston Society nl Civil Engineers—members 
considered many oilier issues, including patent infringement, freight and passenger 
regulations, signals, switches, wheels, brakes, comparative economy of coal and wood 
as fuels, and locomotive trials. The association had been founded by a number of New 
England s leading railroad pioneers, and iL met regular ly several times a year. Its active 
period was over by mid-1853. 

7 This was a process acting on the railroads from their earliest tlays. See W. ). Cun¬ 
ningham, “Railways (Railroad Consolidation)," iiittyclo/iaetliu lliiliwnifti ((lliicago, lit Cl), 
p. ‘t:)(i. 

"See liartky, “The Invention of Railroad Tit tie" (n. I above), pp. 1H—20, for the 
identilication of regional railroad time in the United States. In addition, each line’s 
operating time system—an ensemble of “hardware" and “software"—had been devel¬ 
oped on the basis of precision, not accuracy. The success of such relative systems, which 
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to () l,(i7l miles.'* I he growth rate suggests that any problem caused 
by multiple railroad times would have appeared somewhere and then 
continued—even spread—over the years. Yet, lew discussions ol mul¬ 
tiple railroad limes appealed anywhere, and the railroads' superin¬ 
tendents scatcely participated in them. 

The first industry editorial appeared in mid-1 8:YJ, alter the nelw orb 
had readied 8,(>88 miles. 1 " Arguing safety and clhcicncy in operations, 
the writer recommended that New York City time he telegraphed 
everywhere, as the “first [sole] meridian of railroad time.” Five years 
later a comment on the hick of “Standard Railroad Time" emphasized 
the annoyance and confusion of multiple times to travelers. No other 
suggestions appeared until I 870—at 58,878 miles—when a u i iter pro¬ 
posed the “local time of some central city, [say] St. Louis" as the one by 
which to operate the railroads anil all public affairs in the United States. 
By and huge industry comment then ceased." 

On the other hand, astronomers, many of whose observatories pro¬ 
vided time to the railroads, began to write about uniform time in die 
early 1870s. 1 - Samuel Langley, then director of the Allegheny Ob- 

worked splendidly during the via of timetable safely and beyond, reinforced die rail¬ 
roaders' uear-loial lack of interest in uniform lime. See Bartkv, "Running on I imc." 
Railiowl History 159 (Autumn 1988): 18-88. 

“Harry T. Newcomb, "Railways (die Firsi Railroad.',)," Ruryt In/maliti Unlunnien (Chi¬ 
cago. It) 18), i>. 986, for die various mileages. 

10 riie writer undoubtedly was reminded ol die issue by die start ol die important and 
bullous telegraphic bmc-tlixii iliudon system from die Rov.il < Ibset valon. t Iteeuwi, b 

I lowse, t'wrrmoich I our (n. I tiliove). p. tilt; tin' lours (l.on, Ion), gives August 19, 18:»2 
loi tbe syslem's implementation dale bv (teorge 1). Airy, die sex nub Asti nuomei Ron al. 

11 editors, "Railroad lime," Airmii ioi Railroad Journal 9 a (Angus! 91, 18:i2): .'>29- .’0. 
A "< iomparalivc Time- fable” listing die local times of 102 cities anti towns was printed 
in Dinsmore's Ainrrirau Railroad ( laid,' in February 1857 and iben reprimetl with com¬ 
ments in the Amrnran Hull toad join /hi I 80 (Mart'll l-l. 18a7): 168 (N.U.: Ibis table is 
useless w’ilboul a listing ol raiboad operating times). Iben, Ftlitors, "little lot die 
Continent," I hr Raihoad tin ntr 1 (1870): 6; billowed ovei die next eight uionlbs In 
hvn responses anti two minor items on uuiloim raiboad time, t licit- are two illations 
to industry joutuals Ironi 18:i2 to I860, none to 18/0, anti seven to 1881. (For much 
ol die railroad literature see l li/abeib O. Cullen. “Standard Time—l’roposals—Adop¬ 
tion—Regulation." Association of American Railroads, bureau ol Railwav Economics 
I.ilnary [May I957|, 25 pp.) Finally, Editors, "Time for die Continent." The Railroad 
(laadlr 15 (1888): 756, reminding its readers of the 1870 piopnsal. 

I'-’Tbe eat best observatories transmitting time intituled Harvard College. I’rotissoi 
bull's private one in New Vm k Citv, Dudley in Albany. Mulligan at \nu Ailioi. It '. 
Naval (tbservaloi y, (lint inn.id, am I I teat bin u in Cl lit ago. A lew asli out unci x t oiit| >eti ,1 
with jewelers, wliti also supplietl time anti services to tbe t.ubtiatls. Samuel l 1 . I uiiglt n. 
tbe most famous one, established bis lime set vice in 1869 to sell lime to die IViuixn Iv.iiu.i 
R ailroad. For details, see Donald I.. Obentlorf, "Samuel 1*. I angley: Solar Scientist, 
1867—1891," I’ll.1). diss. (University ol Calilornia. 1969), t bap. I. 
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scivalory near Pittsburgh and later secretary of the Sinilhsonian In¬ 
stitution, was one such astronomer. For almost a decade lie urged a 
“common ‘railway time’ for the country east of the Mississippi, doing 
away with all Lite discrepancies which perplex travellers, all the added 
trouble to the superintendents in preparing schedules, and all the 
facilities for making error.” 13 

The U.S. Naval Observatory, public timekeeper since 1815, began 
promoting national uniformity in 1871. M In 1877 it (I) arranged to 
drop a time ball—an accurate, visual time signal for navigators and 
the public—at the Western Union Telegraph Company’s New York 
City building, (2) offered the Washington noon signal to any town 
having over 20,000 inhabitants, and (3) urged that all railroads acquire 
its time signal daily, asserting, “in the opinion of many experienced 
and prominent railway-officials . . . it is . . . very desirable for all rail¬ 
roads to be operated by one common time.” 13 

Most writers invoked England and its Greenwich time as a model— 
unfortunately, one that differed greatly from American reality. 10 Also, 


"Samuel 1'. Langley, I'roposul Jot Regulating Ihr Clinks oj Railroads (Piiislmi nil. Dim. I, 
I HOD), p. 5. This eight-page pamphlet is in the Smithsonian Inst inn ion Archives, Record 
Unit 7003, Samuel P. Langley Papers, 1869-190(5, Collected Writings of S. P. Langley 
nos. 1-68, 1869—82. Also, “On the Allegheny System ol Electric Time Signals,” The 
American Journal of Science and Arts 3d ser., I (1872): 386; '‘Uniform Railway Time," The 
American Exchange and Review 24 (1874): 272; “The Electric Time Service,” Harper's New 
Monthly Magazine 56 (1877): 665—71, now emphasizing accuracy, not uniformity. The 
railroad industry knew of Langley’s efforts: Editors, “Uniformity in Railroad Time," 
The Railroad Gazette 1 (April 9, 1870): 29. 

H lan R. Bartky and Steven J. Dick, “The First North American Time Ball," /ournal 
for the History of Astronomy IS (1982): 50-54. For the chronology, see Bartky, "Naval 
Observatory Time Dissemination before the Wireless," Sky with Ocean Joined, rd. Steven J. 
Dick and LeRoy E. Doggett (Washington, D.C., 1983), pp. 1-28, at the observatory’s 
sesquicentennial in 1980. 

ir, No citations accompanied this statement. Edward S. Holden, “On the Distribution 
of Standard Time tit the United States,” Ropuhtr Science Monthly II (IH77): 180 HI. 

"’Among them was Cleveland Abbe, writing in 1875; see Abbe, Rrojessor Alike (n. 1 
above), p. 144. The model's obvious Haw was size—England anti Scotland spanning 
thirty-seven minutes, while the United States spans neatly font hours. These writers 
also assumed that Greenwich time was the kingdom's legal time, Inn that was not true 
until 1880, when Greenwich and Dublin times were adopted. Indeed, in 1858 British 
courts had ruled for local times in civil cases. British railways began adopting a single 
time in 1840, the last lines converting by the end of the decade. Town councils along 
llie lines immediately followed each railway’s initiative. By August 1852, as the Royal 
Observatory began its telegraphic distribution of Greenwich lime, one time lot all 
purposes was already assured, and by 1855 98 percent of the kingdom’s public clocks 
were displaying Greenwich lime. So for the American advocates, the system was one 
time everywhere, the means were the railroads, and the only issue was which one time 
to select. For the British dates, but not their interpretation as given here, see Smith, 
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llicsc iuduslry journalists and astronomers could uoi have liv en awaic 
of the extent to which railroads in a region had adopted one time or 
of tlu' multiplicity ol these regions. I lad they been aware. lhc\ might 
have considered multiple lime-zone systems. 1, in addition, m.utv ol 
these unilormiiy ad\o«ales invoked railroad salciv tosuppoit linn 
position ol a single-lime system lor the United Stales. I In v w i itei s 
did not understand their era’s rail operations. 

In 1817 Yhry (also Ibry), a Trench engineer, patented a wav to 
construct “train sheets” or “time-table charts." I-S This graphic method, 
which superintendents trained as civil engineers introduced in the 
United Stales in the 1850s, "made the arrangement ol |train| passing 
points a matter of inIninly [emphasis added)." I!l 1'he master ol trans¬ 
portation and general superintendent plotted each trains travel and 
station stops and made adjustments so that slower trains ahead would 
not interfere with the faster ones. Then they adjusted schedules so 
that opposing trains would he on sidings when met. 1 his method 
necessitated that onr time he used; however, it could he nn\ lime. 
Scheduling lot one raihoad was not allotted by other companies 
choices."" 

Additionally, perfecting schedules—from which the railroad's time¬ 
table is taken and printed—was no longer the means by which rail 
safety was being assured in the 1870s. Telegraphic control of train 
movements, used first in the United States in 1851, ended the time¬ 
table era around I855.- 1 Theretofore, tables and train rules provided 
a lime margin of safety. Now, telegraphic orders delivered to the train 

“Greenwich Time and the Prime Meridian” (n. I above), pp. 220-22; and llowse. 
Greenwich Time (n. I above), pp. 80-92, 109-13. 

17 Data and a frequency analysis would have been necessary. 1 be first tabulations 
were "Standards of Time,” Travelers’ Official Guide of the Railway and Steam Navigation 
Lines of the United States and Canada, October 1873 (hereafter Travelers' Guide)] and ibid., 
February 1871, p. xxxii—a more complete one. See also Hanky, “ 1 be Invention ol 
Raihoad Time" (n. I above), p. lit). 

IH F.dilors, “Kailway Time Tables,” American Railroad Journal 17 (18 17): :>78. 

‘‘•'llenryS. llaines, Efficient Railway Operation (New York. 1919), pp. 381 87; and 
appendix 7, plates 1 and 2, table 15. On drafting the charts, see William Nichols, Rule 
Tour of the Standard Train Rules-—Change of Time Table (Los Angeles, 1910), p. II. 

”°At boundaries, with passenger train connections, the solution was to bold "meetings 
of neighboring t ransportation-of ficials,” I roni which came the various time conventions. 
I laines. Efficient Railway Operation (n. 19 above), p. 387. (I laines, a distinguished railroad 
manager, proposed a lime-zone system lor the railways in tlu* sou the in United Stales 
in 1883.) 

21 Robert B. Shaw, A Histoiy of Railroad Accidents, Safety Trecautions and Operating Tiac- 
tices (2d ed., Potsdam, N.Y., 1978), pp. 33, 118-20. Shaw also points out the expansion 
of telegraphs along rail lines by the time of the Civil War, with joint stations and 
telegraph offices. 
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conductors and engineers provided a sjmee interval between trains. 22 
A base time system was needed, of course. Once again, it could be 
any time (lie railroad wanted for its operations. 

Having no need for uniform time, (lie superintendents of railroads 
never responded to its advocates. They continued expanding ibcii 
individual tail networks, buying regional time limn an authoritative 
source, the local astronomer, when they saw a benefit in doing so. 

It was not safely but traveler confusion and inconvenience that 
created an interest in uniform time. In October 1 K(j<) Charles K Dowd 
(1825-1904), president of Temple drove Seminary for Women in 
Saratoga Springs, New York, presented a plan to a New York con¬ 
vention of trunk lines. His concern was with the rail traveler’s con¬ 
fusion with multiple times: “These variations are governed by no 
general principle which would enable a person familiar with them in 
one locality, to judge of them in another. Any traveler, therefore, upon 
leaving home, loses all confidence in his watch, and is, in fact, without 
any reliable time.” 29 Dowd proposed a “System of National rime” as 
the solution. 

Dowd began with the idea of one lime—Washington time—for the 
railroads, each city retaining its local time. As he calculated time dif¬ 
ferences for about 8,000 places along 500 rail lines, however, he re¬ 
alized that they varied dramatically from one minute to almost four 
hours. His correspondence with railway managers convinced him that 
differences greater than an hour were impracticable; “hour sections” 
was the result. 2 ' 1 In 1870 he published a “Railway Time Gazetteer” 
that listed the railroads and their stations in terms of these hour 
sections, along with a color map showing the United Stales as four 
zones indexed to the Washington meridian. 25 

Dowds map, the first of its kind, shows zone boundaries along 
meridional lines. Rather than splitting” those railroads crossing the 
boundaries, Dowd instead carried the time of the adjacent zone to 
the lines tciminals. (Ibis was an extremely practical solution, but 


22 l Icnry M. Sperry, “Railways (Railway Signalling)” Encyclopaedia Hritannica (Chicago, 
1943), p. 950. See also Haines's seminal study, “Railroad Accidents: Their Causes and 
Prevention,” The Railroad Gazette 25 (June 30, 1893): 483-80, particularly his comments 
on time intervals, space intervals—the “true preventative” of rear collisions—and the 
various “block” systems. 

"Charles F. Dowd, System of National Time ami Its Alflimlions, by Means «/ Hour ami 
Minute Indexes, to the National Railway Time-Table (Albany, 1870), 107 pp. 

"C. K Dowd, “Origin and Parly History" (n. 1 above), pp. 92 il l. Dowd, unaware 
of the earlier railroad literature, wrote that prior to 1809 "no one had suggested, in 
this country, a meridian line to determine a standard time.” 

25 A c °py of Dowd's zone map appears on the cover of Railroad llistan 148 (Snrimr 
1983). ” 
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took more trips, the solution betaine habit: One knew the problem 
existed, so one always asked. F.ven for that small fraction of the trav¬ 
eling public affected, the problem was manageable, and of little 
importance. 30 

Not only did Dowd exaggerate this particular difficulty, be also 
pointed toward the wrong solution: local time for the t ides anti towns 
along the rail lines. 31 For the railroad’s “invented" lime-—a lime in¬ 
dependent of location—had come into general use along the rail lines. 
This was simpler, as only one time was needed for all civil purposes. 
Now, a town’s longitude sometimes did not square with its time, but 
who cared? 3 - Discussion of uniform lime ended in the mitl-IH7().s 
despite the growth in travel and despite the growth of a liansportalion 
network that had spanned the North American continent in I Slid and 
was expanding everywhere. 'I'hose involved with the network—the 
builders and operators, industry editorial writers, astronomers, trav¬ 
elers—still used multiple times. 


Cleveland Abbe, I he American Metrological Society , anil the lleginnings 
of the Atlo/ilion I'rocess 


It was the need for a uniform time system in geophysics—for si¬ 
multaneity of observations—that led to the adoption of standard time 
in the United States. Che event that highlighted this need was the 
aurora borealis of April 7, 1874. The adoption process began in May 
1875 with a letter written by Cleveland Abbe. 

In addition to bis background as an astronomer, Abbe was a pioneer 
in the art of weather forecasting, having established a telegraphic 
system to collect simultaneous temperature, pressure, and wind ob¬ 
servations from all over the country. 33 Abbe Look charge of the U.S. 


•■"'Public complaints concerned timetables so complex (bat inexperienced travelers 
could not read them, poor connecting train scheduling, overly optimistic departure 
and trip duration limes, lark of sufficient train servin', and lost luggage. Time were 
no mote titan seven letters and editorials on travelers’ ptoblenis in the New Vink Times 
between 1800 and 1875. The Railway Association ol America's rejection of Dowd’s 
efforts was reported in the public press, however: “there is now no public demand for 
such an arrangement,” New Ymk Times, May l. r >, I873, p. 7, col. I. 

1,1 Dowd had hoped to market a product, but be hud only copyright protect ion (Dowd, 
"Origin and Early History” |n. 1 above), p. 93). Allen, “History" (n. 1 above), p. 30, 
noted that Dowd argued strongly in 1883 that "the proposition to abolish the use ol 
‘mean local time’ could not anil should not be carried into effect.” 

“The wide use of the railroads’ limes was noted in 1870; "1 inte lor the Continent” 
(n. I I above), p. 6. 

:i:, Anon., “Cleveland Abbe,” Encyclopaedia Brihnatica (Chicago, 19-13), p. 17. His pub¬ 
lications are given in W.J. Humphreys, “Biographical Memoirs of Cleveland Abbe, 
1838— 19Hi,” National Academy of Sciences Hwgrafhicat Memoirs 8(1919): '189-508. Abbe 
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Signal Service's new iiieicoiolngical 1 unci ions in IN70, entiling in 
position from the dire, lorsbip of the Cincinnati Ohsci valors. In this 
mlc |,e lias hern deemed die "lallier of die weather bureau. 

I'd 11 tie across die United Slates—I mm l’.astporl, Maine, well mio 
Dakitia territory west ol'Minnesota -saw die spei laenlai and intense 
display of notlliiin lights. 31 Responding lo Alibi's ivipies!. iwemv 
signal service oil ices and eighty volnmeers submitted reports. 1-roni 
die raw observations Abbe tried to determine die aurora’s height 
above the Karl h—an unknown quantity then—and attempted corre¬ 
lations with coni in tent weather observations and magnetii uieasine- 
nienls. 1 le wrote, " Hie errors ol die < >bsei vers' do, ks and Matches 
and rvni of llu‘ slmuhmls oj limr usnl by Him, [emphasis added|, ate 
generally not stated . . . so that the uncerlainty ol this vitally important 
matter will he round lo throw obscurity upon some interesting 

leal u res." :ir ’ . 

The volunteers were members ol the corps ol meteorological on¬ 
set vers, a group established by the Smithsonian Institution late in 
I S 17. The organization bail just been iransleri ed lot mall) 1 to the l kS. 
Signal Service. Their written instructions, not revised lor at least twenl) 
years, assumed that a locale's civil lime was its local lime and that a 
locale’s lime could be calculated from its longitude—relations no longer 
always true. 3 ''’ Their reports varied greatly in quality. Almost any re- 


had 1 rained willi the famous Russian astronomer, Ouo Struve. He was also ultimate 
with die techniques of Atneriean time ilistrilmtiim. 

:u A title’s time re|i,ins are in .1 unual lir/wrl ,./ Ihr Clo,/Signal 0//i.w /nr IS, I (Wash¬ 
ington, IU... IH7 I), (ip. 383-8!., A ,„n„il Report . . .Jar IS7i (Washington. 1M... 18,!.). 
,,,, :S(i7-7-t, and Annual II,furl . . .fur IS7t, (Washington. I hi... 187li), |M>. SOI-10. 

WAlibe in Annual II,fori . . . for IS7(, (n. 34 above), p. 301. Years later he rivalled 
that ’’the numerous correspondents had used such a great variety ol standards ol time, 
many of whirl, could not he identified at all . . . the words ’railroad time.’ ’local tune, 
or ’standard lime’seemed to have no definite meaning. . . |nnd| when several i.uhnnds 
passed near an observer it was leath impossible to ascettai., what pattuul.u taihoad 
lime was adopted." Al.be (anon.). "Slandaid time in Amcrii.i" Snnur n.s L”J (100:.): 
.'HO. t here had been prior, large-scale networks, lint they were manned In trame. 
observers. For the lenestiial magnetic network, hegini by (..mss—who had inmate, 
observatory efforts in 1831 and had founded the Magnetic Hut,in ol (.otimgen to 
promote magnetic observations-lhc times for observations were agreed on hetnre- 
hand. and each observatory was equipped with a transit and clocks to determine the 
lime directly. A variety of time bases was used in the Idlh cento, v; e.g., Madras Ob- 
servatorv took its magnetic measurements on Gottingen time, its meteorological mea¬ 
surements on Madras (local) time, dropped its time hall on Greenwich (n.ntgalo, s) 
lime, and distributed civil (local) time. 

Sii-lhe lime of oliservalions will he the mean lime of each S,niton.” and each ol liner 
observations was to be made at "the exact hour, fixed by a well-regulated watch. Ari.nl, 
Guvot, "Directions for Meteorological Observations,” Adopted hv the Smithsonian In- 
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search scientist would not have wasted elT'ori. trying to identify and 
collect the exact time biases among the eighty sets ol observations; a 
capable one would have tried to prevent such errors from happening 
again. h 

In considering the steps that Abbe took, it is important to note that 
Ins own observers—soldiers assigned to locations around the coun¬ 
try—had been trained to observe in special sequences. Climatological 
observations were to be taken at local times consistent with the Smith¬ 
sonian Institution’s extant instructions to the volunteers; additional 
ones were to be taken at noon and at the exact hour of sunset; and 
three others, based on Washington mean time, were to be taken, 
together, these formed the simultaneous set of observations that was 
telcgi aphed by cipher as rapidly as possible to the central signal service 
office for the development of the daily weather forecast. Abbe fre¬ 
quently emphasized the requirement for simultaneity in these obser¬ 
vations, contrasting them with synchronous observations—those taken 
at the same local times across the country. Abbe, whose signal service 
clock had been telegraphing the I.J.S. Naval Observatory’s Washington 
time across the country to his observers since 1871, controlled the 
accuracy and consistency ol these official observations by a rigid system 
of instructions and inspections. 1 ” (How surprised and upset he must 
have been when he learned a few years later that a few of bis own 
military observers had been using railroad times Idr the simultaneous 
observations!)* 8 

Abbe had uncovered a previously unrecognized observational prob¬ 
lem: Observers were obtaining their location’s “mean lime” from the 
iailroad s cloc k an accurate c lock, but one: showing railroad time. 
Any set of observations was fundamentally in error, Idr it was neither 


stitutton for the First-Class Observers (Washington, D.C., 1850); reprinted with addi¬ 
tions m Annual Report of the Smithsonian Institution for IS 55 (Washington, t).<1855), 

p|>. 289—‘10; reprinted in Smithsonian Miscellaneous Collections (Washington ill I KliO) 
|)|). 85-80. 

“’Regarding the data transmission rate, see Annual Report ol the Chief Signal Officer 
from 187-1 on. The electric telegraph had made simultaneous observations possible 
anil useful; before, observations “taken at the same hour ol total time" had been, 
adequate, since they could not be utilized (transmitted) at once. Annual Report of the 
Chief Signal Officer for 1879, pp. 190-91. 

M In the new instructions to Signal Servic e observers no local times will be recognize,I 
but only the Washington time, as telegraphed front this olhte," Annual Repo ,1 of the 
Chief Signal Officer for 1880-8/ (Washington, 1881), pp. (18-89. Then, the no- 

certainties in the local standard of time used by our voluntary observers and in a lew 
cases by our regular observers"; Abbe, “The Meteorological Work ofthe U.S. Signal 
Service, 1870 to 1891," U.S. Weather Bureau Bulletin, no. 11 (Washington, 1893), pp. 209- 
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syiu Inonous nor shnultanc'ous; and only will* gn at ilillirnlty could 
llu- observations l>c adjusted. Vet only local observers "who chance to 
be favorably located" could provide the sort of network needed tor 
studies of "atmospheric electricity, auroras, thunder storms, eattb- 
q,lakes, land) meteors."'"' Clearly, the issue of multiple limes had to 
be resolved. Abbe’s first step was to have new instructions prepared 
for the corps of volunteer observers. Next, be wrote to the American 
Metrological Society. 10 

This society, founded late in IS7:i by a group of educators and 
government scientists, debated various unilormily issue’s. In bis Ma\ 
l,S7. r > letter to its ptesitk ol. Abbe mged "action bv the Society insecure 
llu’ adoption of a uiiilorm standard ol lime. Responding, the sot iely 
established the Committee on Standard Time and made Abbe chair¬ 
man, On May 20, 1879, the committee’s Report on Stmulurd Time, the 
key document in the process leading to uniform time for the United 
States, was approved." Abbe began the report with a discussion of 

accurate lime, ..nending that it be obtained limn any one ol 

several astronomical observatories, lie continued with time unilorm- 
ily, listing and charting the seventy-live stanclaids used by the lail- 
roacls, pointing out the advantages ol a very much smaller number 
of standards, l ie urged the immediate adoption of no more than live 
for North America—to be known as "Railroad and Telegraph I ime.” 
The set, indexed to the Greenwich meridian and differing by one 
hour front each other, would be the first step toward the adoption of 
one national standard of time lor the United States: a single meridian 
through the Mississippi Valley at six hours earlier than Greenwich. 1 " 

:W Abbe in Annual llt’porI . . .for 1S76 (n. at above), p. .11"; anti in I’AMS 2 (1881). 
287. Because I am focusing cm (lie North American adoption process, 1 have omitted 
a discussion here of Abbe's international activities from the early 1870s on, designed 
to achieve simultaneous, worldwide meteorological observalious. 

it'll, existence between 1878 and 180 It?), litis society has been confused by most 
writers with the American Meteorolctgical Society, Intituled in 1010- the Ameticau 
Metrological Sot iely met twice a year in the rooms ol the president ol C .ohuuhi.t (.ollcgc 
(C .olutubia University), K A. I*. Barnard. Its unilormily goals are enumerated in I’AMS 
I (1880): .8-0. The society served primarily as a means lor publishing various tracts 
and reports, and more than one-third of the over 800 pages of its /Varm/mcp are 
devoted to uniform lime, t hus, this journal is one of two major contemporary sources, 
(lie other being the Trmrlrrs' (luu/r. 

"The Itifoil is in I’AMS 2 (1880): 17 - 18. A cliall had been picp.ucd in December 
187.8. 

'-Abbe credited the’ astronomer and leading American mathematician Benjamin 
Peirce lot suggesting chose hour-difference meridians, which were adopted by the 
committee in 187.8. Allen, corresponding with Abbe on this point, wrote that Peirce 
proposed them in 1878 or 187-1. Allen, "Report on the Adoption" (n. 1 above), p. 702. 
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Abbe proposed that cities and towns discontinue the use of local 
lime, adopting instead the time standard of tlicit area’s piincipnl 
railroad. Implementation would come via the railroad and telegraph 
companies, which “exert such an influence on our every day life . . . 
that if they once take that step towards unification which they have 
been talking about for years, then every one in the whole community 
will follow.”-'* He suggested two mechanisms: (I) that certain people 
be invited to join the society to help effect the changes, and (2) that 
the government be urged to take action so that the time would be 
legal for general use. He recommended for nomination several as¬ 
tronomers, the president of the Western Union Telegraph Company, 
and “Mr. W. F. ALLEN, Sec’y Gen. Time Convention of R. R. officials." 

The society’s pace was leisurely. Two years after approving the 
report, it had not even sent membership invitations to those who could 
help implement the lime reform. But during this period Abbe’s own 
pace quickened. In March 1880, he and Sandford Fleming began to 
correspond. Fleming, a Canadian railway engineer, was starting his 
campaign for the adoption of a prime meridian and a single, universal 
time for the world. Abbe wrote of his society’s strategy: to have the 
railroad and telegraph companies “make a beginning,. . . [then] ham¬ 
mer away at our national congress and call for its action on the subject.” 
In his correspondence with Fleming he suggested an international 
convention on time uniformity sponsored by the Canadian or Amer¬ 
ican government—an idea that led to the International Meridian Con¬ 
ference in Washington four years later. 11 Fleming’s writings and Abbe’s 
report were sent jointly by the Canadian government to scientific 
societies in Europe, and international debate and recommendations 
intensified. Abbe continued his reform efforts during 1881, still em¬ 
phasizing one time for studies of natural and atmospheric phenomena. 

Over six years had passed since Cleveland Abbe had proposed lime 
uniformity to the American Metrological Society. I lowever, the society 
viewed its role as one designed to public ize and to debate, rather than 

“While literally true, chore lead hcen fewer chan ten primed luunnils by die railroad 
industry in twenty-seven years. It is amusing to observe that Abbe's almost three dozen 
citations in his Report are only to astronomers' writings and to annual reports of astro-, 
nomical and magnetic observatories. 

‘•‘‘Truman Abbe, Professor Abbe (n. I above), pp. 145-48, and in PAMS 2 (1881): 124, 
166-74. Abbe's role in international activities has not been described; Fleming’s activ¬ 
ities are discussed briefly by Smith, “Greenwich Time and the 1’rime Meridian" (n. I 
above), pp. 223, 225—26; and by ilowse, Greenwich Time (n. 4 above), chap. 5. Fleming’s 
vehicle, the Canadian Institute (Toronto)—now the Royal Canadian Institute—and the 
American Metrological Society allied themselves in December I KUO (see PAMS 2 118811: 
166, 174). 't hey began representations to international societies as well as to their 
respective governments. 
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;,s one 1 1 ;isU• 11 int»' implementation. So in September 1881 Abbe sent 
I lie llr/torl mi Standard Time lo die Ccneral lime- Convention—a group 
of railroad officials involved in scheduling. lie included two soviet) 
circulars that lie had prepared/ 15 At the convention’s October 1881 
meeting, the issue was referred lo the secretary, William I'. Allen, who 
was asked to report at a future meeting. 

At (In' Eve of the ('linage 

Twenty-seven months later, Allen wrote, “No communication or 
proposition on the subject . . . had previously come belore . . . the 
lime (ion vent ion." 1 " but, even as he wiole, nearly (‘>00 railroads and 
most principal American cities were already using the new time sys¬ 
tem. One is struck by the rapidity of the change: between the summer 
and winter schedules in the Travelers'Guide (a momhh compendium 
of timetables and listings of company officials). North America anti 
its railroads changed from one lime system to another. Kvents occur¬ 
ring (luring the eighteen months between October 1881 and April 
I888 had made this change a certainty. 

first, governments got involved. One astronomer, director ol the 
lime service at Yale and anxious to increase his observatory s revenues, 
had persuaded the Connecticut legislature in 1881 to enact a statute 
making New York City's local time the state standard. The first of its 
kind in the United States, this law affected the railroads, for they were 
required to display the time in their stations. 17 By early 1888 Con¬ 
necticut's railroad commissioners were warning those not in voluntai) 
compliance, threatening compulsory legislation. 

In December 1881 the Naval Observatory had a bill introduced in 
the U.S. House of Representatives, file bill specified the Naval Ob¬ 
servatory’s Washington time for otlicial uses; that is, the United Stales 
would have a national standard of lime similar to ones that had been 
adopted by other coimli ies. Railroads would be required lo print this 

"'Sec I lillil|)lil(-ys. “llKMli-niliit.il Meninns" <"■ M nttt.vt). |>. I'M. "lift * AI ' U ' S 1,1 
erenecs, nos. 78 amt 88, arc noted. I I try cany March dales amt arc in I ‘A MS - 1 1 SHI): 
231_It), as well as Travelers 1 Guitlr, May lit,St. 

"’Allen, "I lislory" In. I above), pp. 29--30. 

•17 j „ Waldo, "The Stale Time Service." Annual Itifml i./ the Astronomer • ■•'>/ the It in 
Chester Ohsenatort of Yule College 1 (1881): -*2-27, and a|.|>emlix, 3U-38. Waldo had 
been in charge ol die I larvard College Ohservalory Time Service. Ahtie incorporated 
tiis 1877 hrocluire in die lie/iorl on Simulant rime, as well as his 1878 canvass ol Boston 
railroads, which did not lavor lime legislation, t hose roads whose operations were tied 
to Boston time did not comply will, .he statute. See Sidney Wiihington. "Standa, d,/.il.on 
offline in Connecticut," Hull, ■tin uf the liailumy and Locomotive llistot mil Soeielv to ( l'.US): 
14 — Hi; David f. Mnslo, “Vale Asironoiny in the Nincleenlh l.enun y, 1 L.\ I llih.S 
Magazine «/ the Yule Graduate School 8 (19(58): 1-1-17. 
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time in their schedules and display it, “as a boon to travelerV'—a false 
argument, as we have seen. Reported out by the Committee on Com¬ 
merce, the bill died in July during floor debate. m 

Further legislative action made the issue an international one. Cleve¬ 
land Abbe, consistent with his plans and his position as a high-level 
government scientist, had drafted a resolution calling lor an inter¬ 
national conference. It was presented to Congress in May 1882 and 
referred to the House Committee on Foreign Relations. 1 '-’ Petitions to 
Congress from several groups, including the American Metrological 
Society, had been sent earlier. A joint resolution passed, and in August 
1882 the president signed an act authorizing him “to call an Inter¬ 
national Conference to fix on and recommend for universal adoption 
a common prime meridian, to be used ... in the regulation of time 
throughout the world.” In October the Stale Department queried 
foreign governments, sending invitations fourteen months later/'" 

Simultaneous with these government actions were efforts in the 
scientific communities to resolve specific issues. Abbe had worked to 
establish the Committee on Standard l ime of the American Associ¬ 
ation for the Advancement of Science (AAAS). Dominated by astron¬ 
omers selling lime to the railroads and c ities, the commit lee first 
reported in August 1881. Although a majority of members favored 
one time, they were not unified, and their disagreements caused the 
AAAS to send only an informational letter to the (lateral Time Con¬ 
vention’s October 1881 meeting rather than one supporting Abbe’s 
Mississippi Valley meridian, liy the following August, the environment 
had changed, the astronomers had achieved consensus, and the AAAS 
appointed a committee to confer with those to be named as official 
delegates to the International Meridian Conference. Sl 


■"•The bill, “to provide for placing time-balls on custom-houses at ports of entry, and 
for other purposes" (47th Cong., 1st scss., House Heforts, vol. 3, no. (inI, fi pp.), was 
siIsr> I lie l I.S. Naval Observatory s t minlet to Abbe's steps to pi iivide time servii es, most 
recently via bis agency's October 1881 In/ormalion llrlalwe In llir Constitution mill ,\l,iw 
Into nee of Time-Halls (U.S. Signal Service, I’rolessional I’aper no. 5, Washington, D.C.). 
l itis squabble between the two services erupted publicly early in 1882. Charges llew, 
an official complaint was made, and the U.S. Signal Set vice was ordered to t ease lime- 
service activities. 

’"'See n. 44 above, and Humphreys, “Biographical Memoirs" (n. 33 above), pp. 11)5— 
Oti (Abbe no. 101). See also Congressional Record, 17th Cong., 1st sess. 

rM l‘ioeeedings of the International Meridian Conference, l l.S. I louse of Representatives, 
•IH 1 I 1 Cong., 2d sess., Ex. Doc. no. 11 (Washington, D.C., 1884), I 17 pp. 

'"See TAMS 2 (1881): 170. The letter itsell is in Croreedings of. . . the American llailway 
Association appendix (1893?), p. 083. See also Committee on Standard Time, “Prelim¬ 
inary Reports.” Proceedings of the American Association for the Advancement of Science 30 
(1882): xvi, 4-0; ibid. 31 (1883): 633-34. 
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Thai i In..* ill l it lit li 1 was ililli-i i*m from Ant* nsl 1X81 is evident trom 
llii! results i>t a questionnaire lioui the .-Vmerican Society ol (a\il 
Engineers, to whic h the nation's timekeepers—the observatory direc¬ 
tors—and others responded early in 18X2. 1 he directors now tavored 
a innlli/one system lor the 1 Ihnted States.It sec'tned .is il the\ had 
started to consider the ac tual implementation of a new lime system 
and its effect on their set vices to (he railroads and cities. 1 hose u riling 
in the sc ienc e journals had been pointing out that a railroad was not 
primarily a specialized customer, like scientific and navigational users; 
its lime had a strong public component. 53 (doing further, the directors 
realized that if the railroads-and the- country—adopted a mnlti/one 
time system, then time adequate lor many scienlilu needs could he 
derived from the system. Time signal accuracy, the directors’ tespoii- 
sibiliiy, would he enhanced, since the various signals could he com¬ 
pared and averaged more easily. ' 1 

The questionnaire ilsell, developed by Sandlord I denting as pan 
of his parallel campaign lor world time relot tn, supported Ins new 
strategy; the adoption ol a prime meridian by govet nmeuts, billowed 
by a convention o \ all interested pat ties--sc ientisis, railroaders, c ham¬ 
pers ol c online rec, and any others throughout the l biited Stales, (i.m- 
acla, and Mexico—to determine a "system for regulating lime . . . in 
North America.” Fleming, still allied with Abbe and the American 
Metrological Society, proposed his strategy at the A A AS August 1882 
meeting. 55 

v -lc n scientists associated with time services are included in die bimdrcd-udd re¬ 
sponses to Fleming's <|iicslioiinaire (n. 55 lielow). t lie live uougovornmcut-obseivuloiY 
directors favored four meridians for the United Stales, 'flic l).S. Naval Observatory 
continued to urge the adoption of the Washington meridian; the ll.S. Signal Service, 
the Mississippi Valley meridian. Simon Newcomb, superintendent of the Nautical Al¬ 
manac Office, was in favor of multiple zones, suggesting that Washington or New York 
be used as the base meridian. (See also Simon Newcomb, The Heniiniscciltcs u/ nil Ax- 
Innionni |Hoslon, |»|* -<»•) 

Mi ImIw.ikI VV. Moi Icy, "(in a Sy.suiii ol Ni.unl.tnls < »l I mu* !»»' »l»i* l‘oiiuli\." 

/iiiiriuil al the Am,■mini Lhrtnenl Society I (IS7‘.I): 10'J ti; l.ecmaiil Waldo, " t he Distri¬ 
bution of Time," Science I (1880): 277-80; F.tlward S. Holden. "Astronomy," Annual 
Ite/wrl u/ lilt' lliiiinl oj'licgcnls liftin' Smithsonian Institution . ■ . Jurthe Year l SSI (Washington. 
».C„ 1883), p. 228. 

r,l lntcrcumparisons ot telegraphic time signals had been showing disc lcpunc ics ol 
up to several seconds. Solutions—in patiiculai ll.S. Signal Serein- ones—were being 
atlvamvd. 

• r ’ ;, Samlfoitl Fleming. ''.Standard l ime for the Uuiled Stales of America, Canada and 
Mexico," Letter to the t'resident oj the Aineririin Society |.wr| Jin the Aili'iineeiiient o / Science 
(Montreal, August 1882), -l-l pp. l itis document includes the responses to the American 
Society of Civil Engineers'questions. (Fleming’s interest began in the 1870s with twenty- 
four-hour time—to reduce timetable contusion.) 
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Scientists in other disciplines were in favor of the adoption of the 
Greenwich meridian. International scientific communities, < nnliuuing 
the now decade-long process to adopt a uniform system, discussed 
the issue at the Third International Geographical Congress in Sep¬ 
tember 1881 and planned for it at the seventh General Conference 
of the European Geodetic Association in October I 888.’’'’ Though less 
involved in American public arenas and not. focused primarily on 
time, such scientists provided support to the movement in early 1882 
by memorializing Congress with regard to the International Meridian 
Conference. 

By mid-1882—after several months of public discussions among 
scientists and some discord among astronomers affected most directly 
by the proposals—a consensus had been achieved. Moreover, during 
this period those scientists who wanted uniform time were succeeding 
via a new means: influencing national governments. Any observer 
would have concluded that a uniform time system was only a few years 
away. 

In the events just outlined the railroads were, at most, minor par¬ 
ticipants. Yet by the period's end the railroads were the major partic¬ 
ipants, controlling the adoption process. This change was due to 
William F. Allen and what he did over twenty-three months. 

The railroad’s involvement began in October 1881 after a scientist 
(Abbe) sent his report to a group of rail transportation managers. 
Superficially, its contents were of no importance to them. Indeed, the 
American Metrological Society’s circulars had already been printed 
without comment, in the editorial pages of the Travelers’ ('.aide. Then, 
in early December, Allen happened to learn of his now two-and-a- 
hall-year-old nomination to membership in the society, an invitation 
apparently never sent. 57 He attended the December meeting, at which 
Abbe’s Committee on Standard Time reported on science-organiza- 

56 George M. Wheeler, Rr/mrl ujmn llie Third Interniiliimal Croft rti/ihiird f.'inigmi mid 
Exhibition at Venice, Italy, INN I (Washington, I).<;., 1883), pp. 23 -29. Wlieelei, ll.S, At nty 
Corps of Engineers, included a lengthy bibliography (to June 1885), compiled Ity the 
uniformity advocates, and discussed two oilier scientific conferences: the seventh (ien- 
eral Conference of the European Geodetic Association held in Rome in October 1883, 
and the International Meridian Conference held in Washington in October 1884; ibid., 
pp. 32-38. 

57 William F. Allen, Papers on Standard Time, New York Public Library, I .otters Sent, 
vol. 1, December 6, 1881, to the society: "My attention lias been called today for the 
first time to the mention of my name on page twenty-nine of die published Proceedings 
of the Society issued in 1880." Allen, December 7, 1881, to Prolessor Cleveland Abbe: 
"Only yesterday 1 became accidentally aware tltat my nomination to membership . . . 
in 1879 was made in the Report of your Committee. . ..” Allen (1840-1913) is listed 
in the Dictionary of American Biography. 
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lion ncliic'veiiHMils and govcniiiHMil-ngcniy actions that wore loading 
to tiino reform. In limitary, Allot) wrote 11 if railroad indnsti) s first 
ooinmonts in a decade in 11 to I rttvelers (> it ide. Over the next two vents, 
almost every issue c arried some mention of uniform time.™ 

William K Allen, a railway engineer l>y training, was in a nni(|uc' 
position. 1‘ermanenl sectcaarv ol the 1 railroads (»eneral I into (-on 
vention (1872-85) and its minor eotn|>anion, die Southern Railway 
Time Convention (1877-85), lie was a key member of the only railway 
groups m existence able to consider time reiorm. 1 lie Ceneral l line 
Convention’s members were general managers and superintendents 
of the major eastern rail lines, and it Intel been established “to settle 
questions of running time lor through trains.’ r,!l lime unilormity 
became the convention’s first nonscheduling issue. 

In addition, Allen had the means to influence the industry: Me 
edited the Travelers' Guide, which included a short editorial section. 
Also, his membership in the American Metrological Society gave him 
an insider’s view of the steps influential people—ones in no way con 
nec led with his profession- were taking to secure a uniform lime 
system. Clearly, lie judged that they were succeeding. 

Ironically, just when the railroads should have been involved in the 
issue as a group, they were split. A rate war among the trunk lines 
continued through April 1882, the month set for the General Time 
Convention’s spring meeting. Allen, who had solicited information 
and might also have already prepared his own plan lor this meeting, 
announced its indefinite postponement in the 7 ruwlers Guide. 

!>H-| I , is was a malted contrast in I he rail mad industry's prior interest (see nil above). 
Then, in 1888, during the April-through-Novcmber adoption period, live railroad 
weeklies printed forty articles; Allen, "History” (n. 1 above), p. -U>. 

.W'p|,e history of timetable harmonization groups prior to the 1870s is scarcely known. 
Haines, an early participant, stated that they grew from meetings of neighboring rail¬ 
road officials, die need being caused try the railroads' expansion alter the Civil War. 
Convenience ai Cl ued by m gunning the ( tenet al and Snulhci u Time t '.onvcilliniis and 
making changes twice yearly (Haines, iq/idriil linilwiiy O/ieiation |u. Ill nhnvc|). Vel, 
Dowd's meetings with other conventions and associations in die hue IHtitls suggest die 
existence of other scheduling groups, and the railroads hail run under wintci and 
summer schedules for decades, so Haines may simply be leeoiuuing the Instotv ol a 
successor: the two conventions’ merger as the Conceal t ime t.onvcniinn (1X88), then 
its renaming as the American Railway Association (IK‘»1)—now the Association ol 
American Railroads (AAR). Allen's details provide no additional insight. Allen. "Its 
lory" (n. I above), pp. 8(1 'll; and Tniivlrrs Cunlr, Scplciul.ci 1881. p. vis. In A pi il 
181)I Haines, then the (tenetal Time Convention's president, noted that his oiguni- 
zaliou for years bad "so completely ceased to an upon nine table inuitois that its title 
had become a misnomer." /'mrrn/nig.v i ,] the Ccnemt Turn- Cmieenlwii ami Its Sni.essai the 
American Railway Association 1 (I88I>-‘J8): 87T Different from timetable hat mom/uiion, 
with its obvious economic component, was the New l-.ngland Association ot Railway 
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Government action and consensus building outside the industry 
progressed. The rate war curled. In October 188k' the General Time 
Convention held a truncated meeting, at which there was talk of 
disbandment. Allen told those assembled of his conclusions regarding 
uniform time, undoubtedly discussed the outside events, and induc ed 
the convention to call for a meeting April next, specifically to discuss 
his report on standard time. 

Differing from the industry’s now-modest interest in and mild ap¬ 
proval of legislative time reform, Allen's April 1883 editorial in the 
Travelers’ Guide and his report to the General Time Convention urged 
immediate industry action: “We should settle this question among 
ourselves, and not entrust it to the infinite wisdom of the . . . State 
legislatures.” 1 ’ 0 Nor was he sanguine about Congress, writing later in 
the fall that “Congressional action ... is to be depreciated, as . . . there 
is little likelihood of any law being adopted in Washington, effecting 
[.vtc] railways, that would be as universally acceptable to the railway 
companies.”'’ 1 


Superintendents’ 1849 adoption ol a regional time standard (n. (i above). 1 consider 

ibis adoption part of the railroads' systematization processes, tracing codification_the 

AAR’s Standard Code of Railroad Operating Rules, adopted in 1887—back through 
(probably) other, pre-1870 regional associations to the New England Association and 
then to the roads’ separate sets of operating rules, some of which were first published 
in the 1830s. (In addition, an Association of Railroad Superintendents began around 
1881 and continued at least through 1880. It, too, was involved in standardization 
issues; e.g., train signals, code of train rules. Unforluunicly, alter IHH2 its meetings 
were held in secret; The Kailway Age 7 1I882|: 228, 599.) 

'’‘’Allen emphasized the Connecticut Railroad Commissioners’ warning in both doc¬ 
uments: “As the neglect. . . to comply causes three kinds of time to be now in use in New London 
by the railroads centering there . . . it is hoped that. . . the companies will find it for their interest 
... to make, at an early day, such changes ... as will make them conjoint to the uniform lime 
established by law." Me also remarked, "If we agree that the system . . . here proposed 

is the one best adapted for piactical use on out railway lines . . . wheihei it .lot ins 

to the whims ol 'the ruling ( lasses’ who run out legislatures. ' (In the other hand, The 
lladway Age editors, briefly noting Sandford Heming’s Alltel ican Society ol Civil En¬ 
gineers questionnaire, termed this attempt to establish iiiiifnim time "timely" and 
viewed the American Metrological Society’s memorial to Congress for the establishment 
of standard time as a "movement in the right direction." The Kailway Age 7 (1882)' 253 
323. 

•’'Alien Papers (n. 57 above). Letters Sent, 1:293; to Michigan Central Railroad. 
Allen’s first remarks at the October 1881 International Meridian Conference (n. 50 
above), pp. 57-58, can also be viewed in terms of continuing concern for government 
intervention, for he urged there that no change be made in the Greenwich-based 
meridians just adopted by the railroads, presenting a strong statement from the General 
Railway [«>] Time Convention. (Ilowse, Greenwich Time |n. 1 above|, p. I l l, apparently 
mistakes Allen’s discussion as associated with counting from the prime meridian.) 
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So iUr railroads bewail to rare about tiiiiidnu linir Itrratisr oi the 
actions ol oiu person, imi<|iuly placed to apptvciaie the i-lloit?, that 
had I writ under way lot years and able to el let t i liaut*e. w ho I ell that 
the industry bad to respond to prevent “outsider inline nee."- 

"-Allen's attitude low.inl t'ovcriimciii intervention was tvpic.il ol man\ railroaders 
ol (liis era. One need only read llieii iraile journals' responses to die (h.uigei late- 
conlrol legislation ol’the tanning slates, the Fast’s Anti-Monopoly l eague activities, 
the New York Stale legislative hearings, and the first attempts hv the iederal government 
to legislate railroad mallets loeonrlnde that many fell nuclei siege; and they responded 
in kind. See. e.g . I*. Il.nvey Middleton. I\iiilnui\\ and Rnldu (^fnmon ileeen Dctthlcs 
(Kail way business Asm n tat ion, l ill it ago, I ‘ t I I).» hap. !>, * St ate and fee lei aI Regu lat ion. 
Vet, oil tei i ltd list t y spokesmen held dillerent views. 1 hese ranged I rom positive leelings 
toward (many) state railroad ionnnissions, to calls for Iederal regulation ol interstate 
affairs— Charles Francis Adams, |r., of the Massachusetts Raihoad Commission being 
the one cited most often for his statesmanship and thoughtful comments in this area. 
See F.ditors, "What Do the Railways Want:' I he Railway Age / (1882): 82 1 — 2a, 820; 
and T. M. Cooley, ed., The American Railwas (New York. I HNS). A lime standard is not 
a revenue nr trail it subject issues that caused immediate differences in opinion among 
iaihnailers and the general public. Rather, it is in the -1 lass that includes color blindness 
testing, Inake standards, automatic couplets, Haiti signals, operating rule s, signal glass 
color iiuiloi iniiy- issue's that lead usually to diltcreuecs in practice* and scarcely ol 
dominant interest to the public'. All the.se issues were considered in this two-year pet iod 
while uniform time was before the industry. Some of them came from state railroad 
commissions, whose regulatory statements were often viewed positively b\ the trade- 
press. For example, the Ohio railroad commissioner, seconding statements ol need by 
the U.S. commissioner of railroads and The Railway Age editors, asserted the existence 
of “an opportunity for railroad superintendents to meet in convention” and de velop 
uniform signals, writing, “A national stand, ltd signal code is a desideratum. I'ml her, 
its development “should be culuiced by law il not voluntaiily adopted (J he Railway 
Aire 7 11882|: 7:10). Other issues wc-ie tesolved by the industry without government 
suggestion or intervention; see (icorge R. laylor and Irene I). Neu, l he Amah an Rail¬ 
road Network — 1861-1890 (Cambridge, Mass., l‘)f>(>), for the details of the decades-long 
process to achieve railway-gauge uniformity. Still other issues required federal law (the 
Railroad Safety Appliances Act of 1808) to effect complete change—here, examples 
arc* ait htakes and automatic couplets. I hat Allen lied a time slandaid essentially a 
uouiaihnad issue piior to his inleiesl and ol a class ohen seen as only a technical 
mallei to the- lineal of regulation was menc- than simply "w.u mnig up his audience." 
In 1880 the- (General l ime Convention was still a “mink lines" association, and these 
roads had been attempting to stabilize their pool—their voluntary, pro-rata sharing ol 
revenues (forbidden after 1887 with the enactment of the Interstate Comnicue Act). 
Indeed, the convention’s proposed disbandment in 1882 was seen as a means to reduce 
pool-member conflicts. Allen probably did not recognize the noneconomic nature of 
time* standardization in 1888; instead, he saw it allied with through train scheduling 
and revenues. With the (ieneral Time ('.on vent ion's enormous succ esses - uuiloi m time 
standard, uniform train signals, uniform code ol train rules- -in hand by 1800, dem¬ 
onstrating the strength of the administrative mechanisms that had been deve loped, 
this association's policy was clear: “Avoid any subject relating to tiallic or revenue, and 
. . . confine . . . [activities! to matters of operation and economy." Tioccalings oj the (Ieneral 
Time (Uinvention and Its Successor the American Railway Association I (1880—08): 270. 
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Allen’s Plan 

Oil April 11, 1883, the General Time Convention met in Si, Louis 
specifically to consider Allen’s short report on standard time, 1 *' em¬ 
phasizing feasibility and accompanied by two maps, the first depicting 
in color the overlapping nature of the forty-nine railroad limes in 
use, the other depicting the rail lines in terms of live limes. 1 ' 1 The 
visual contrast was enormous; the touching and crossing points had 
been reduced from nearly three hundred to approximately forty. 

Remarking frequently that his focus was on railroads and on so¬ 
lutions in terms ol the railroads’ needs, Allen discussed his clustering 
ol the rail lines, first, he had placed ten ol the most widely used (i.e., 
regional) standards into an eastern set and a midwestern one. Next 
he had located the geographic end points of the railway lines in each 
set, and had determined the mean or central meridian of each pair 
of extremes, finding that “the central meridians for the eastern and 
[mid]-wcstern systems are almost exactly one hour apart." lie pro¬ 
posed that these two meridians he located precisely one hour apart, 
and then defined three others, exact hours away from this pair, to 
encompass the remaining 20 percent of the North American railroads. 
Thus the concept of one-hour differences for time zones was affirmed. 

Allen enumerated the cities and towns where the one-hour time 
changes between the sections would occur, having located them “where 

“Allen, “Report on Standard Time,” Proceedings of the General Time Convention anil 
Its Successor . . . the American Railway Association, appendix (1893?), pp. 090-92. 

’’‘Allen, “Report on Standard Time” (n. 03 above), pp. 091), 092. (topics ol die "I>»■- 
Idle" map were sent In all railway managers in a pamphlet on August 30, 1883, . m ,| 
oilier copies were on sale by I lie Travelers' Guide Mi, Novemliei 1883, p. xliii. (mly die 
original used in Allen's 1883 presentation is si ill available a gilt in the Si nil lisoi tian 
Institution, and exhibited by tile National Museum of American History at ibe cen¬ 
tennial exhibit in 1983-84. See also Allen, "Report on Standard Time” (n. 03 above), 
lacing p. 702; PAMS 4 (1884), facing p. 230; and Travelers' Guide Hi, November 1883, 
p. 53(5. Ollier “alter” copies, including the large-scale original also used by Allen iu 
April 1883, are iu the Allen 1‘apeis (it. 57 above). The 1883 copyi iglil maps (large 
scale) are at Ibe Map Division of die Library of Congress. I lie Ameiitan Railway 
Association map is reproduced in color in Hanky and Harrison, "Slandard and Day¬ 
light-Saving lime” (n. 2 above), p. 48. The various maps differ, particularly iu the 
mountain/central zone boundary, reflecting some of the dynamics during die adoption 
period. In the November 22, 1883, issue of The Railway Age the editors published, on 
p. 143, a map from the Chicago Tribune showing the "new zones." Unfortunately, die 
zones are depicted incorrectly, completely obscuring their extent. It is ibis map dial 
was used in Carlton |. Corliss, The Day o] Two Noons (Washington, D.C., 1953), and then 
in Dowse, Greenwich Time (n. 4 above), p. 125. Tile time zones prior to die federal 
government’s intervention in 1918 are shown in a map, K R. Moulton, “Time," Poliutui 
Astronomy 12 (1904): 398. After 1918, official maps prepared by the National bureau 
ol Standards for the Interstate Commerce Commission, and since 1968 by the De¬ 
partment of Transportation, are available. 
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they change at present, and at the terminus of a road, or at least at 
the end of a division.” liy doing so, he could assure his audience that 
his proposal would lead “to no practical diihcnlty whalevei in the 
construction of time-tables.” 

Not surprisingly, the (ieneral Time Convention adopted Allen’s 
report and proposal unanimously. As secretary, lie was directed “to 
endeavor to secure the acquiescence ol all [railroad| parties to the 
plan proposed” and to report at the next meeting. Two issues tran¬ 
scended the railroad managers’ narrow interests, first, breaking with 
the tradition ol selecting a national meridian for time purposes, Allen 
had relerenml his svslem to Creenwich, a choice still uudei debate 
among scientists. Indi ed, as several opponents had pointed out, there 
was no reason to base a time system lor rail operations in Antonia 
on the location of an f.nglish observatory.*’" Allen claimed the desire 
for Creenwich did not influence his choice. Rather, his clustering ol 
the rail lines had led to an interesting result, or its he termed it. “a 
curious lad”: The central meridian lor the eastern section coincided 
(within six seconds) with the seventy-tilth meridian west of Creen¬ 
wich —(•warily live hours away." 1 ’ 

Since almost any mideasteru city could have been chosen, one might 
suggest an extremely fortunate accident of geography.' 17 Nevertheless, 
Allen’s selection accomplished two immediate objectives. It completely 
removed intercity rivalry as an issue, and his choice gave him the 
support of the scientific community, particularly his lellow American 
Metrological Society members. While not necessary when he was work¬ 
ing only with the railroad industry, sin It support became extiemely 
useful as American lilies began considering the railroads’ s\siem. l,s 
(lonveiscly, the North American railroads’ “acceptance" ol thcen- 

impoi' example, Sinum Newcomb, answering the i|iie.slioimaii'e (n. alt above): "See no 
more reason lor ronsittering Korope in tin* matter than tot eonsitleting the inhabitants 
ol llit* |Man*." 

‘’‘•Allen, "Repot i on Slandaid Time" (u. (»!t ahove). p. ti'.t I; .mtl "I lisi»n s pi. I above). 
[». I. This averaging lo locale a mid-mci idiau is not unusual: the New I’.nglaiul oulwav 
managers likely used it in IHPJ (n. <> ahove); Sweden’s 187‘J national meridian for 
railroads was chosen to hiseet the populated region ok the coiimry; and in a lorgotien. 
February 187 1 Travelers' (iuitle editorial discussion. Allen had used the identical process. 

‘"Montreal (7-V,5° W). New York (71.0° YV), Philadelphia (75.1° \V), Ottawa l7f>.7° NY’), 
and Washington (77.0° YV). Dowd, who had an identical plan, chose New York; Bartkv. 
♦The Invention of Railroad Time” (n. 1 ahove), p. 10. Amusingly, Atlanta replaced 
Detroit as the westernmost city in the eastern section a lew weeks latet, so Allens 
‘Ventral” meiidian should have also changed. 

Particularly in New York and Boston. In Boston, the clocks had to he retarded 
sixteen minutes to he on the new standard, and the northeastern railroads would accept 
the new time system only il the city changed. 1 he astronomers at ilaivaid College 
Observatory were instrumental in convincing the local government. 
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wich—its first international use as a land lime siandard—was invalu¬ 
able lo the uniformity activists . m 

On the second nonrailroad issue—cities’ local limes—Allen asserted 
that systems of hour difference standards led to maximum lime dif¬ 
ferences of no more than “about thirty minutes,” argued dial nu¬ 
merous such cases already existed “without detriment or inconvenience 
to any one,” and implied that his system was identic al to the theoretical 
ones just described. He suggested having one's watch equipped with 
a second pair of hands, “if local and standard time mii.il both be kept.” 
However, he predicted that, should the railroads adopt the new sys¬ 
tem, “local time would be practically abolished." Actually, Allen’s sys¬ 
tem was not a theoretical one. Its central /one was nearly two hours 
wide, and the two major zones overlapped along the Pennsylvania 
and New York shores of Lake Erie. Still, these anomalies were more 
than satisfactory to the railroads, and a city’s problem was not a rail¬ 
road concern. 

Implementation 

Late in August, Allen sent 570 railroads a detailed circular and 
maps, asking each for a decision on the new time system. At the 
General Time Convention’s October II meeting in Chicago, he an¬ 
nounced that roads representing 70,041 miles of trackage favored the 

6<J As late as October 1883 the international scientific organizations still viewed the 
railroads' time as a .specialized fOreeuwit It) one, with commies themselves remaining 
with "total and national hours, which shall necessarily lie employed in civil lilc." Wheeler, 
Report upon the Third International Geographical Congms (n. !5<i above), p. 35. This lim- 
(lamental change to an international system for national, civil purposes has been over¬ 
looked completely because of Allen’s zeal for bis plan and his misreading of the character 
of time reckoning in his era. First, in Travelers' Guide 1(3, September 1883, p. xxxi, he 
gives January 13, 1848, for Great Britain’s adoption of Greenwich time, misquoting 
Iron! a time-change protest in Hlachumad’s Edinburgh Magazine ("Greenwich l ime,” (13 
[Marsh IH4H|: 351). I lie dale simply part of the liiitish t nilwny-lown adoption pm 
cesses ot the 1840s and 1850s -lias hern cited often, even in the stholatlt lilrratmc 
(e.g., Kiegel, “Siandard Time in the United States” |n. I above|, p. HI), thereby per¬ 
petuating the error. See also Smith, “Greenwich l ime and the I’rime Meridian" (n. I 
above), pp. 22 1 -22, who termed it a “mystery"; and Mowsc, Greenwich Time (n. 4 above), 
pp. 145, 154, whose table 3 begins with it. Allen stated at the International Meridian 
Conference (it. 50 above), pp. 79, 80, that Sweden adopted Greenwich plus one hour 
for its meridian on January I, 1879—a date before the North American railroads, and 
before Britain (1880)! in reality, tile meridian was a national one indexed to Stockholm; 
Sweden adopted the Greenwich meridian in 1900. Itowse, Greenwich lime (n. 1 above), 
pp. 145, 152—154, esp. his table 3—Priority of Adoption—is thus obscured. (I am 
indebted to correspondence with Derek Bowse to resolve this matter. Swedish reference 
citations [my thanks to G. Pipping, Royal Swedish Academy of Sciences] are |oran 
Rambcrg, Popular Aslronomisk Tidskrifl, 1954, 1958.) 
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change'. 7 " Tlu‘ convention set the conversion moment lor noon on 
Sum lav, Novel nl ur IS, 1888, a dale eonsislenl with l heir usual sclied- 
ule changes. 

Bv November I H, everything was ready. Allen had dislrihuted trans- 
lal ion tallies I’m cum ei I ing I lie rail roads' ope rat ing limes loC.reenwich- 
meridian limes, lo speed and simplify die eonversion process lor those 
schedules that were being changed. Those loads whose new limes would 
dil lor ten minules or lower irom ilieir ionuer oni's planned no st hid 
ule changes, only i hanges lo ilieir clocks. Some roads planned lo have 
their I rains slop completely during die “extra minules." The observa¬ 
tories disseminating I ime issued detailed in lot mat ion as well (I i gs. 1,12). 

Allen, who witnessed the change lo the new lime at die Western 
Union Building in New York City, described die event: “Standing on 
the roof of that building ... I heard the hells of St. Paul’s strike on 
the old time. Four minutes later, obedient to the electrical signal from 
the Naval Observatory . . . the time-hall made its rapid descent, the 
chimes of old Trinity rang twelve measured strokes, and local lime 
was abandoned, probably forever." 71 Standard railway lime began. 

Writers described November US as the "day of two noons,’"'- as it 
was in the eastern parts of cat'll new “time hell,” the name being given 
to it /one. Sandford Fleming pointed out that “a noiseless revolution 
was effected throughout the United Slates and Canada.’’™ Others 
noted later than no train accidents occurred on that day; the change 
had gone smoothly for the railroads. Chicago and its railroads changed 
to the now time in December. By an Act of Congress, Washington, 
l).C., adopted standard time in March IBS-1. And the stale ol Con- 
neclicul changed its statute lo conform to the new lime. 


Why Object? 

Changing to a new way of reckoning time was simple: Advance or 
retard your clock it minutes. So New Yorkers retarded their clocks 
four minules; Washingtonians advanced theirs eight; Chit agnails 
stopped ilieir doc ks for nine minutes; and Philadelphians, New Or- 
leaners, and Denverites did nothing. By April 188-1 Allen was re- 

7il Oi 1 1 ic convention's nu-inheis, I lie vole was tliirly-tliree roads mealing l!7,7it I miles 
in favor, two roads totaling’ 1,711 miles against, and two abstentions. A few ol the 
northeastern roads changed to the eastern standard on October 7. before the conven¬ 
tion met See Allen, “l listory" (n. I above). |>. I I, and in the Allen I Pipers pi. 57 above). 

vl Allen, “Report on the Adoption" (n. I above), p. 705. 

7 -Tor example, Corliss (n. 01 above). 

7;, Sandldrd Fleming, “Time-Reckoning for the Twentieth Century" Animal Refiort 
. . . Smithsonian Institution . . . lor the Year Ending June 30, ESSO (Washington, D.C., IS 89). 
p. 557. 
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CIRCULAR No to. 

Important Notice—Change of Standard Time. 

TO UKE EFFtft UN SUNDAY. NOVEMBER 18 . AT III Oflm'lt A M. HHiCili 

On Sunday. November the iHil». at to o’clock a. m., the standard time all |Iium.mii 
iA lhi« K.o.1 mil he changed from the present Mamlai.l. I.ottuvillc time, to tin new Man Jar d 
ninetieth meridian or central time, which will Iht eighteen minute, -low.r dun the pr.-M.ut 
»Mm|ar.l time. 

Ih. sy.uiu to U adopted in changing Regulators, Clocks, .mil Watches will U a. 

folk.a. 

On Saturday. November the 17th. at the usual hour lur Miidiug iinic—tumvly. to o'clock 
a.m —all Clocks and the Watches of all Employes must U- set to ih. ,vaci prcM-ut standard 
timt. On Sunday. November the 18th. all Telegraph Olhce* m 1st b. op n. and all UjK iatms on 
hand for dun not later than o o'i In. k a. in., ami remain on duly until o heved bv 1 >■,- t In, | |>j»p,m In 1 
•4 I he I h. 1-ion. 

All Work Engine, and l.'rcivs. Road Master*. Su|M.-rvisois .Section |-<.rnii« 11, and all oilor 
l-.mjihiM* «hoarviti|uiietl to have the correct •landard lime, must nj ..it at di- jr mariM l.hgiaph 
station not Ian r than 9:30 a. m . on Sunday, N’oicnihcr the 18th. and 1. m ini at the 1 1 legraph 
tiflin until the new standard time is received, and their Wan lies aic hI 10 the . ..m u ,„•* 
standard time 

On Sunday. November the 18th. the present standard lime will I* *eut over the mm 
a» usual at 10 o\li.k x in., and as far as |*>»siblc Dispatcher* inu.t ha.e regular trains at I. Ic- 
gia| 4 i stations at that hour. 

iVt I'm t ml) iooi lock a. in . by the present standard time all Trains and Engines, n.< l„d. 
ieg Switch Engines, must ttunc- tu a STAND STILL FOR EIGHTEEN MINUTES, 
wherever they may be. until 10:18 a m by the present atan.laid lime, and at precisely 
la il a m.. by the pnscM siandanl time, all Clocks, and the Watches of all unploycs must U 
turned back from io:il to exactly 10 o'clock, which will be the new standard time, and 
Use new standard time mil then be given from Louisville over all Uitivioriv of live 00*1 

Fig. 1 .— Example of the broadsides sent to employees detailing the required pre¬ 
cautions as the railroads changed their operating limes to standard time. (Courtesy the 
New York Public Library—W. F. Alien Collection.) 


porting that seveiity-eighi of the hundred principal American cities 
had adopted the new time. The public’s altitude confirmed die pre¬ 
diction made as standard time began: “In a short time the new stan¬ 
dards will be accepted everywhere . . . and then all intelligent persons 
will ask why the change was not made years ago.” 7 ' 1 

But some opposed the change. The intensity of opposition, diffuse 
and scarcely reported in the country’s newspapers, caused nonimi- 
formity in time to continue, albeit from a different perspective. Ban- 


71 Editorial page, The New York Times, November 1H, IHH!), p. H, col. I. 
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was a falsehood—it was not based directly on the Fault's rotation. 711 
And, familiar today because it has been cited as indirect evidence of 
dir public s f undamental mistrust ol the railroad < ompaincs' power 
during this era, there was a Longue-in-cheek article in an Indianapolis 
newspaper: “The sun is no longer to boss the job. People . . . must 
eat, sleep and work . . . by railroad time. . . . People will have to marry 
by taihoad time. . . . Ministers will be re<|uired to preach by railroad 
time. . . . Banks will open and close by railroad time; notes will be 
paid or protested by railroad lime.” 77 

Explanations for the opposition have not been very satisfac tory. For 
example, those ministers residing in Chicago or New York or Phila¬ 
delphia did not denounce the new time, so it is difficult to accept 
resentmenL of the loss of traditional values as the motivation lor re¬ 
sistance. Public mistrust of the railroads’ power has also been sug¬ 
gested. Yet, in those regions where the extant local time changed by 
modest amounts, no written denunciations of the companies have 
been found. Given the history of strong antirailroad feelings during 
these decades and the visibility of the lime issue to the public, one 
would have expected such opposition everywhere:. 

1 bete is a more likely explanation in the one circumstance common 
to this opposition: It existed along the boundaries between the zones, 
with the strongest, longest-lasting opposition concentrated in the east¬ 
ern regions of the two major zones.™ (See fig. 3.) Allen said that bis 
Plan would lead to clock times such that “the greatest discrepancy 
between local and standard time can be but about thirty minutes.” 7 ” 

■"'Ilic Allen R.ipers (n. 57 above) contain ;1 news clipping (incorret 1 1y) ascribed in 
ihc December (>, I HKD, Boston Herald regarding a city clergyman, Kcv. YV. It. Wiigltl 
Sec also Corliss (». IH above), p. Hi. K W. Allen, “The Adoption of Standard Time in 
18s:r (n. 1 above), pp. 54-55, mentions ministers in Des Moines, Charleston, and 
Tennessee. “Standard time is God's time!” was argued eighty years later by a congress¬ 
man Coring daylight-saving time debates. Hearings on Uniform Time. ll.S Mouse of 
Repiesenlalives, 88th Cong., 2d sess, (Washington, D.C., Mill |), p. gg. 

’’I'.dilors, ‘Railroad I hue," Indiann/inlis Daily Sentinel, November 21, 1888, p. |, <0 |, 

2. 1 wo days earlier a humorous discussion of the change -causing evet ytliing to be 
sixteen minutes slow constantly—had appeared (p. 8, col. 3); and on November Hi a 
similar note reminding people of the imminent change had been printed (p. 8, col. 2). 

™See Dowd's map in his System of Time Standards Illustrated with Map (Saratoga Springs, 
N.Y., 1885), 8 pp. Dowd wrote, “as a rule, places located within about two and a half 
degrees [10 minutes] either way from this [30-mintite| bottler line, disregatd Standard 
tune for home use, and still retain their old diverse local limes." 

’■•'Allen, “Report on Standard Time" (n. 63 above), p. <>!M. Also, Travelers'Cnide 15, 
May 1883, p. xxxi: "the difference between local and standard lime .twinging about 
(illeen minutes, and not in any case to exceed about thirty minutes." Also, ibid., Sep¬ 
tember 1883, p. xxxi, April 1883, p. xxxii. Amusingly, Allen’s son wrote, over sixty- 
five years later, “One of the theories which dominated Mr. Allen’s plan was that any 
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|.'k;. Ciii/cii o|>|ti >silion Id 11II- liiilioiids’ lime system was iiiiimiinilccl in Maine, 
Dili,,, anil Georgia. This ma|> l>y the author overlays llie Hvo major /ones; llie meridians 
shown are minnles I'rom die (Greenwieli) lime-delining meridian. See hanky and 
Harrison (n. |>. -17, lor a similar analysis and map of zone-based opposition In 

daylight-saving time. 

For litis country's new eastern /one, however, standard time actually 
ranged I'rom iltitly two minutes slow on llie /one's eastern edge and 
l hit ly-eiglu min tiles last on its weslern edge, com pared with I lie lot a I 
limes. In die central /.one standard lime was up lo forty-live minutes 
slow and up lo sixty-six minutes Iasi. These dilierences scarcely would 
have mattered lo anyone except lor one significant change: People al 
Llie extremes of the /.ones perceived a change in sunlight.'''" 


large section of ilu* population would live contentedly in an an a where the time was 
fixed with a difference of not more than forty 01 forty-five minutes Iroin sun lime” |em 
phasis addt'd |. John S. Allen, Standout Time in America (n. 1 above), p. 5. 

80 “llard on the workingman l»y changing day into night" (Riegel, “Standard lime 
in the United States” [n. I above), p. 87); also, F. VV. Allen, “The Adoption of Standard 
Time in 1888” (n. 1 above), pp. 58—59. 




5'I Ian It. Hartley 

Consider Savannah. Allen’s plan assigned it, like all ol Ccoi gia, to 
the central zone. If central time were adopted, Savannah’s sun would 
set over thirty minutes earlier than people there were used to- at the 
times shown in table 1. Citizens tried the new time hut then rejected 
it. 81 People in Maine cities like Bangor and Bath perceived similar 
early sunsets in mid-November 1883. Citizens in Ohio cities balked 
at the change. Detroit and Port Huron, Michigan, residents de¬ 
nounced the new system and stayed with local lime. 

Afterward 

In December 1884 Allen reported that till railroads but two short 
lines around Pittsburgh were using standard railway time. To achieve 
this level of acceptance, Allen had extended the Pacific zone eastward 
to Denting, New Mexico, and El Paso, Texas. He also created an 
anomaly: three time zones touched in west Texas. After January I, 
1887, when Pittsburgh and its railroads adopted eastern time, Allen 
reported that his railroad task was finished. 8 -' 

For several years Allen and others worked to have more jurisdictions 
adopt standard railway time. Maine adopted zone time in 1887 through 
such efforts, and Ohio followed in 1893. But other states never did. 
In the early 20th century, a well-known astronomer described the 
effects of this country’s “mixed” system: “Many people, and even 
schools, persist in creating confusion by using local time. In some 
cities one has to allow a margin of twenty minutes in appointments 
because of the uncertainties due to this chaotic slate.” 8 ' 1 This mixed 
system persisted more than a decade longer. 81 


"'Allen then tried to get the state of Georgia to adopt standard time, PAMS 5 (1888)- 
159. He was unsuccessful, and we have the 1889 opinion of a Georgia court: "The only 
standard of time . . . recognized by the laws of Georgia is the meridian of the sun . . . 
an arbitrary and artificial standard of time, fixed by persons in a t eriuin line ol business, 
can not be substituted at will in a certain locality lor the stand.ml tecogni/ed by tin' 
law." See 'T he Present Status of the Use of Standard Time," Publications «/ the Unite,t 
States Naval Observatory 4 (appendix) (1905): G15. 

“-Editors, "Standard Time and Measures," Science 9 (1887): 7. Also, PAMS 5 (1888)- 
159. 


““Moulton, “Time” (n. 64 above), p. 399. 

“^Haines, Efficient Railway Operation (n. 19 above), p. 389, writing just before World 
War 1, recalled “strenuous opposition in communities whose local time differed ma¬ 
terially from the railroad standard,” staling that To this day, the system has been legally 
established in but four [actually, around fifteen] states of the Union." Doris C. Donne, 
Time Changes in the U.S.A., American Federation of Astrologers flempe, Ariz., 1966), 
gives tables that show most states adopting standard railway time on November 18, 
1883. This depiction is likely a misunderstanding ol the difference between custom 
and law. Also, it is probable that a state's statutes allowed for local option—see, e.g., 
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Stand,ud railway lime-, an unofficial lime and regional in nature, 
ended officially at 2:00 a.m. on Sunday, Mart'll 18, 10IS, when the 
provisions of “An act to save daylight and to provide standard time 
for the United Slates" heat me effective. We can well imagine the 
controversy generated over the next months.'’ 1 ’ 

The adoption of zones for purposes other than railroad needs led 
to major shifts in the boundaries; in particular, the “bisection ol cities 
by the railroad zones was discontinued. 1 bought ltd and well-ai titil¬ 
lated criteria were developed by the 1 nt erst ale Commerce C .om mission 
and used to define the boundaries.*'’ Since these new boundaries 
posed problems for the railroads, a system of “operating exceptions” 
was established: Roads were allowed to carry the lime from the ad¬ 
jacent zone across the boundary to some convenient terminating point. 
In this manner, the traveler could use the time of the zone, but rail 
operations—a specialized need—would continue as before. This sys¬ 
tem is still used." 7 


Howse, Greenwich Time (n. I above), |>. 126, regarding Detroit's tliflit ulties. Also, "Di¬ 
viding Points of tlie Simulant Time Sections of the United States and Canada, Mea¬ 
surement of Time ami Tests of Timepieces. National Bureau of Standards Circular no. 51 
(Washington, D.C., 1914), pp. 323-30. 

Kr, | | u . |,. t | c , al /.ones were radically different from the railroad ones m many places, 
|,ciu|> based rather closely on the hour difference theory. So some aieas. imitating 
parts of I'lorida, Georgia, and Ohio, were advanced two hours hv the combined el let Is 
ol a new /one and daylight-saving lime. 

8651 i.c.C. 273 (1918). The record since this dale is voluminous. 

«I am indebted to Robert Ross, Office of the General Counsel, Department of 
Transportation, for this information. 
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The final period of a special railroad time that affected t lie public 
lasted from 1920 to 1967: The railroads kept and displayed standard 
time—except during World War II—as many cities and counties were 
keeping daylight-saving time. 88 Federal law ended the disorder. 


““For I tie official history—1918 and beyond—see Standard Time in the Unit,;! Slain, a 
History of Standard and Daylight Saving Time in the United Stales and an Analysis of the 
Related Laws, Department of Transportation (Washington, D.C., 1970), 27 pp. ; also, 
Bartley and Harrison, “Standard and Daylight-Saving Time" (n. 2 above). The supersed¬ 
ing of all local statutes by the federal government led at once to near-total time uni¬ 
formity—as we have seen, a very rare situation in the United Stales. 







“Society Improved the Way You Can 
Improve a Dynamo**: Charles P. Steinmetz 
and, the Polities of Efficiency 

JOHN M. I O R n A N 


In the early decades ol this century, wlu'ii American technological 
development contributed to one wing ol the Progressive movement 
a vocabulary of reform, Charles Proteus Steinmet/. occupied a special 
position relevant to both technology and reform. As the second-best- 
known electrical scientist in the country after Thomas Edison, Stein- 
met/. came to symholi/.c the era’s spirit of technical achievement, par¬ 
tially through his development of a spectacular lightning generator. 
As an employee of the most power I til elect rical-etpiipmeui linn in the 
country, he generalized from his experiences to devise a social theory 
calling for the replacement of America’s elected national government 
by corporate functionaries. As a non-Marxian socialist for his entire 
adult life, Steinmetz challenged class-based radicalism with a reformist 
politics that he felt could overcome class antagonism. So perceptive a 
cultural radical as Randolph Bourne found Sieinrnetz’s corporaiisi 
political reformulation compelling. 

'The means by which a lei linical expert came to play site h a sustained 
part in social and political thought are primarily linguistic. And no 
single word was more vital to Steinmet/.’s eminence than the word 
“efficiency." It provided the semantic adhesive that bonded all of his 
utterances about state and society. Efficiency, of course, is a simple 
mat hemal i< a I relationship between parts ol a mat bine process. Was 
so< id \ I here I ore a mat bine? It would seem so; St emmet/ wt ole con - 
sisleutly and vigorously in this metaphorical light. 1 When soi tely is a 


Ur. Jordan recently received 1 1 is lMi.l). from the University ol Michigan and is 
completing a hook on engineering and American political discourse, lie (hanks the 
readers of the essay—David l lollinger, Ronald Kline, David Nichols, John Stauden 
maier, James Turner, and George Wise and the Technology and C.nltme lelcucs. 

'For a helpful discussion ol tcclninlogu.il metaphor, see D. (>. fdge. “ reihuolngu.il 
Metaphoi,” in A leaning and Control: Essa \s in Social Aspects 0 / Sticncc and Jcctua --tog t etl. 
D. O. F.dge and J. II. Wolfe (London, I97.‘l). pp. .*11—59. 
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2'1 Carlene Stephens 

lor Harper’s the usefulness of observatory time in urban centers for 
the “security of commerce and the punctuality of business.” r '" 

I lie precise extent of time awareness in other spheres of antebellum 
American culture still requires extensive study. The foregoing ex¬ 
amples suggest that Americans were prepared Ibr a lasicr-pa< id life 
even before the railroads could provide it/' 1 In the bond episode 
from New England, though, lie some of the dearest details of how 
the 19th-centuiy revolutions in transportation and communications 
f undamentally altered the rhythm of life and conn ibuted to a height¬ 
ened sense of time. 

1 'he railroad and the telegraph powerfully accelerated a process of 
synchronization of activities that had actually begun in the late Middle 
Ages, when both the mechanical clock and urban capitalist economy 
were invented. The bond between clocks and capitalism, cemented at 
that early date, strengthened during the 19th century, as time became 
an important (actor in the quickening pace of commerce and industry. 


5(l Elias Loomis, “Astronomical Observatories in ilie United Stales," Harper's New Monthly 
Magazine 13 (June 1H56): 51-52. 

51 l lie emphasis on punctual sc lieduled activities occurred slightly earlier in t ngland 
than in the United States, but bow much influence the llritisb precedent had acn.ss 
the Atlantic has yet to be determined. Scheduled stagecoach runs, e.g., raised the time 
consciousness of Britons in the pre-railway age. Anti the British upper classes alter 
about 1750 structured their daily existence according to a social timetable that closely 
specified when to eat, work, dress, visit, and so on. Landes, Revolution in Time (n. I 
above), p. 228; and Thrift, "Owners Time and Own Time” (n. 3 above), pp. 62-03. 


